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Abstract
Background—Traditional methods to communicate life-sustaining treatment preferences are
largely ineffective. The Physician Orders for Life-Sustaining Treatment (POLST) Program offers
an alternative approach, but comparative data are lacking.

Objectives—To evaluate the relationship between communication methods (POLST versus
traditional practices) and documentation of life-sustaining treatment orders, symptom assessment
and management, and use of life-sustaining treatments.

Design—Retrospective observational cohort study conducted between June 2006 and April 2007.

Setting—A stratified, random sample of 90 Medicaid-eligible nursing facilities in Oregon,
Wisconsin, and West Virginia.

Subjects—1711 living and deceased nursing facility residents aged 65 and older with a
minimum 60-day stay.

Measurements—Life-sustaining treatment orders; pain, shortness of breath, and related
treatments over a 7-day period; and use of life-sustaining treatments over a 60-day period.
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Results—POLST users were more likely to have orders about life-sustaining treatment
preferences beyond CPR than non-POLST users (98.0% vs. 16.1%, P<.001). There were no
differences between POLST users and non-users in symptom assessment or management. POLST
users with orders for Comfort Measures Only were less likely to receive medical interventions
(e.g., hospitalization) than residents with POLST Full Treatment orders (P=.004), residents with
Traditional DNR orders (P<.001), or residents with Traditional Full Code orders (P<.001).

Conclusion—POLST users were more likely to have treatment preferences documented as
medical orders than non-POLST users but there were no differences in symptom management or
assessment. POLST orders restricting medical interventions were associated with the lower use of
life-sustaining treatments. Findings suggest the POLST program offers significant advantages over
traditional methods to communicate preferences about life-sustaining treatments.
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INTRODUCTION
Life-sustaining treatment preferences are traditionally communicated using patient-
generated advance directives or medical orders regarding cardiopulmonary resuscitation
(CPR) status. Unfortunately, these traditional practices are largely ineffective at altering
end-of-life treatments.1–4 Patient-generated instructive advance directives (e.g., living wills)
are generally unhelpful in the clinical setting because of vague instructions1,2,5 and
difficulty ascertaining when to act on the expressed preferences.6–8 Medical orders
regarding CPR status may appear potentially more useful but are only relevant for patients
in cardiopulmonary arrest. Patients with do not resuscitate (DNR) orders are often assumed
to prefer less aggressive care, resulting in limitations on treatment that may not necessarily
reflect patient preferences.9–11 Both advance directives and CPR status orders often fail to
take into account a person’s specific medical condition and lack an immediate effect on
treatment.12

The Physician Orders for Life-Sustaining Treatment (POLST) Program was developed to
overcome the limitations of traditional practices for communicating treatment preferences. It
is designed for persons with progressive chronic illness or frailty. The POLST expands upon
CPR status orders to include orders based on preferences about a range of life-sustaining
treatments. The POLST Program was initially developed in Oregon but its use has spread in
the past decade to states including West Virginia and parts of Wisconsin (see www.polst.org
for a current list of the over 30 states with active or developing programs). The name varies
by state (e.g., Physician Orders for Scope of Treatment or POST in West Virginia) but the
programs share key elements including a form with medical orders reflecting preferences
about CPR status (Section A), medical interventions including hospitalization (Section B),
antibiotics (Section C), and artificial nutrition (Section D) (see Figure 1—Oregon POLST
form). These orders are recorded on a brightly colored, standardized medical order form that
transfers across care settings. Research on the POLST Program confirms it facilitates
documentation of a range of treatment preferences13,14 and is associated with low rates of
unwanted hospitalizations.14–16 However, existing descriptive data come from convenience
samples of POLST users that do not permit direct comparisons with traditional practices and
limit generalizability.

A multi-state, retrospective observational cohort study was undertaken in order to evaluate
the POLST Program in comparison to traditional practices in nursing facilities. Data were
collected from Oregon, Wisconsin, and West Virginia to increase variability in the sample.
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These states have highly similar versions of the POLST and use the POLST widely enough
to generate an adequate sample for statistical comparisons but have different patterns of
health care utilization in nursing facilities17 and at the end of life.18 The first goal of the
study was to verify that POLST users are more likely to have orders reflecting life-
sustaining treatment preferences than residents with traditional practices. The second goal
was to evaluate whether there were any differences between residents with POLST versus
those with traditional practices in the presence or management of two of the most common
symptoms near the end of life: pain and shortness of breath.19 Although research suggests
that residents with POLST have higher than expected use of opioids,16 it is also possible that
the presence of a POLST form may negatively affect symptom management. The third goal
was to evaluate the use of life-sustaining treatments for residents with POLST in comparison
to residents with traditional practices.

METHODS
This research was reviewed and approved by the institutional review boards for the
protection of human subjects at Oregon Health & Science University, Gundersen Clinic,
Ltd. (La Crosse, Wisconsin), and West Virginia University.

Procedures
Every licensed nursing facility in each study state (N=685) was contacted by phone or mail
to obtain an estimate of the number of residents with POLST forms (none, less than half,
about half, more than half, nearly all or all). Chart reviews were conducted in nursing
facilities in Oregon, Wisconsin, and West Virginia between June 2006 and April 2007. For
the chart review, a systematic, stratified random sample of 30 Medicaid/Medicare certified
nursing facilities was selected in each state for a total of 90 facilities. Telephone survey data
were used to categorize POLST use by facilities as high (about half to all) or low (less than
half or none). Facilities were stratified based on POLST use and location (rural vs. urban)
based on the U.S. Department of Agriculture’s continuum codes.20 Facilities within these
categories were also ranked according to the estimated percent of nonwhite residents based
on facility-level Minimum Data Set (MDS) data obtained from the Centers for Medicare and
Medicaid Services. Facilities with the highest proportion of nonwhite residents were
targeted first for the chart review to help ensure a representative sample of nonwhite
residents.

Twenty medical charts were randomly selected at each facility with the goal of obtaining
equal numbers of charts for living and deceased residents, but additional charts of living
residents were used when there were insufficient numbers of charts from eligible deceased
residents. Research assistants worked with staff to identify nonwhite residents and these
residents were then proportionally oversampled based on a predetermined sampling plan
using random selection. Chart data were abstracted for the 60 days prior to the date of data
collection for living residents and for the 60 days prior to the date of death for deceased
residents. For symptom assessment and management data, data collection was restricted to a
7-day period. For living residents, this represented the week prior to data collection. For
deceased residents, this represented the last week of life. For orders, preferences, and
treatments, data were collected from all 60 days. Data were restricted to what was available
in the nursing facility medical chart, which sometimes included hospital discharge reports.

Subjects
The sample consisted of living and deceased nursing facility residents aged 65 and older.
Living residents resided within the facility at the time of data collection with an original
admission date of at least 60 days prior to the date of data collection. Deceased residents all
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had died in that setting during the 6-month period prior to the date of data collection and had
an original admission of at least 60 days prior to death.

Data collection tools
Data collection focused on: 1) Demographics; 2) MDS assessments to identify hospice use
and calculate cognitive status using the MDS Cognition Scale (MDS-COGS; range 0 =
cognitive intact to 10 = severely impaired);21 3) Orders regarding CPR, hospitalization,
antibiotics, and feeding tube use; 4) Symptoms, including the presence of pain (yes/no), the
number of days with pain, shortness of breath (yes/no), and the number of days with
shortness of breath; 5) Symptom management for pain including the use of any pain
medication (yes/no), the use of non-opioids (yes/no), and the average amount of opioid pain
medication per day in oral morphine equivalents; 6) Symptom management for shortness of
breath including oxygen (yes/no), suctioning (yes/no), and medications such as inhalers or
opioids specifically identified as being used to treat shortness of breath (yes/no); 7) The use
of the life-sustaining treatments identified as likely to be used in this population, organized
by the section of the POLST addressing each treatment: CPR (Section A); hospitalization/
emergency department (ED) visits, IV fluids, dialysis, transfusion, surgery/invasive
diagnostic tests, chemotherapy/radiation, and intubation/ventilator support (Section B);
antibiotics (Section C); and feeding tubes (Section D).

Inter-rater reliability
Inter-rater reliability was assessed throughout data collection. Within each state, research
assistants performed 2 overlapping chart reviews at each site (1 living, 1 deceased), for a
total of 60 charts per team. Across states, inter-rater reliability was assessed by having
research assistants review anonymized charts (15 total) at regular intervals throughout the
course of data collection.

Data Analysis
Descriptive statistics were computed with SPSS 16.0 (SPSS Inc., Chicago, IL). Multilevel
statistical modeling with HLM 6.0 (Scientific Software International, Inc., Lincolnwood, IL)
was used to: 1) test for differences in descriptive characteristics between those with and
without a POLST form, and 2) evaluate whether use of the POLST Program was associated
with symptom assessment and management or the use of life-sustaining treatments.
Multilevel modeling was selected because practice cultures may result in similar care
delivery patterns within facilities, residents within the same facility may be more similar
than residents in different facilities. If this ‘nesting’ of residents within facilities is not taken
into account, standard errors are biased downward. Multilevel statistical modeling corrects
the standard errors by taking the nesting of patients within facilities into account.

The first level of each model contained resident-level variables including covariates
identified in preliminary analyses. Facilities formed the second level of the model. For
brevity, residents with POLST forms in their charts are referred to as POLST users and
residents with traditional practices (CPR status orders and/or living wills) are referred to as
non-POLST users. Non-POLST users were grouped by code status orders based on evidence
suggesting that that preferences for CPR are overgeneralized.9–11 The symptom assessment
and management analysis included residents with the same POLST orders in place for the 7-
day review period and non-POLST users. POLST users were compared to non-POLST users
on the variables of number of pain days, receipt of any pain medication, non-opioid pain
medication, average daily morphine equivalents, number of days with shortness of breath,
and any treatment for shortness of breath over a 7-day review period. In addition, multilevel
models were performed on a subset of residents with the same orders in place for at least 60
days to assess the effect of orders on the use of relevant life-sustaining treatments. Life-
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sustaining treatments were grouped together to reflect the scope of orders in each section of
the POLST form (Sections A–D—see Figure 1). Logistic models were used for binary
outcomes and Poisson models for count variables. An alpha level of P=.01 was used for all
analyses because of multiple comparisons with possibly related dependent variables.

RESULTS
Facility characteristics

A majority of all facilities (87%) provided data about use of the POLST Program and a
majority of those approached (87%) agreed to participate in the chart reviews. There were
no differences in facility participation in the telephone survey or chart review based on race,
rural/urban setting, bed size, or proprietary status (non-profit/for-profit). Chart reviews
occurred at 90 nursing facilities that were primarily urban (60%) and proprietary (67%) with
an average bed size of 101 beds (range 41–473) and a median nonwhite resident population
of 4.1% (range 0%–67%).

Inter-rater reliability
The within state inter-rater agreement ranged between 89% (charts of deceased residents)
and 95% (charts of living residents) with kappas for 10 key variables ranging between 0.91
to 1.00. Across states, the 6-way inter-rater agreement ranged between 90% (charts of
deceased residents) to 95% (charts of living residents) with kappa for 10 key variables
ranging between 0.94 to 1.00.

Sample description
The sample of 1711 residents had an average age of 84.21 years (±SD, 8.25), MDS-COGS
score of 4.94 (±SD, 2.93), and length of stay of 3.18 years (±SD, 3.49). The majority of the
sample was female (69.7%) and white (87.7%). Nonwhite residents were 9.0% African
American, 1.3% Asian, 1.3% Hispanic, 0.6% Native American, and 0.1% Native Hawaiian/
Pacific Islander. Less than half (42.1%) of the residents in the sample were deceased and
11.0% of the overall sample were enrolled in hospice during at least part of the 60-day
review. The residents were evenly distributed across Oregon (32.6%), Wisconsin (33.8%),
and West Virginia (33.5%). POLST forms were found more frequently in the charts of
residents who were white, in hospice, and deceased (Table 1). Although equal numbers of
high POLST-using and low POLST-using facilities were visited in each state, there were
differences in the number of residents in the sample who had POLST forms by state. In
Oregon, 57.2% of the charts sampled had POLST forms; in West Virginia, 50.5% had
POLST forms; in Wisconsin, where use is primarily regional, 35.9% had POLST forms. A
resident or surrogate signature was found on 74.2% of forms. (Note: A resident or surrogate
signature is mandatory in West Virginia but optional in Oregon or Wisconsin.)

Orders reflecting preferences
By definition, 100% of residents with POLST forms had orders reflecting life-sustaining
treatment preferences. Residents with POLST forms were more likely to have standing
orders regarding any life-sustaining treatment than non-POLST users (100% vs. 87.0%, P<.
001). When CPR orders were excluded from the analysis, residents with POLST forms had
significantly more standing orders reflecting life-sustaining treatment preferences than non-
POLST users (98.0% vs. 16.1%, P<.001). This pattern was consistent for orders reflected by
each section of the POLST including: Section A – CPR status (100% vs. 85.7%, P<.001);
Section – B medical interventions such as hospitalization (97.4% vs. 13.9%, P<.001);
Section C – antibiotic use (95.7.% vs. 3.2%, P<.001); and Section D – feeding tubes
(92.3%vs. 6.7%, P<.001).
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Symptom management
POLST users and non-POLST users differed on race, life status (living vs. deceased), and
hospice use, so these variables were included as resident level covariates in the multi-level
modeling (see Table 1). Findings indicated there were no differences between POLST users
(n=817) and non-POLST users (n=894) using the a priori P-value of P<.01 on any of the
symptom assessment or management measures. Wide standard deviations were noted for the
average daily morphine equivalents so the medians were calculated (POLST = 26.2; non-
POLST = 23.3). Additionally, a non-parametric test (Mann-Whitney U) was performed, but
the difference between POLST and non-POLST users was still not significant (P=.345). See
Table 2 for more information.

Life-sustaining treatments
The sample for these analyses eliminated POLST users with changes to their POLST forms
during the 60 day review period (n=45 or 6%). For the analysis of each section of the
POLST (Section A–D—see Figure 1), the sample is further restricted to include only
residents with orders for that section and complete data for relevant covariates.

Section A: Resuscitation—CPR was provided to 1 POLST user (<0.1%) and 4 non-
POLST users (0.2%). Cell sizes were too small to conduct multi-level modeling to evaluate
the effect of orders on treatments.

Section B: Medical Interventions—The frequency of medical interventions for the
POLST users with Section B orders and non-POLST users (n=1606) were as follows (#
POLST users/# non-POLST users): hospitalization/ED visit (107/185); IV fluids (28/59);
dialysis (4/12); transfusion (5/6); surgery/invasive diagnostic tests (1/8); chemotherapy/
radiation (0/5); and intubation/ventilator support (0/1).

Multi-level modeling with associated odds ratios was performed to evaluate the relationship
between orders and treatments for Section B. The model tested the effect of 5 types of orders
on the use of medical interventions addressed by Section B of the POLST form using
covariates identified in preliminary analyses: age, cognitive status, race, life status, and
hospice (see Table 3). The five types of orders were POLST Comfort Care Only (as the
reference group: n=300); POLST Limited Interventions (n=335); POLST Full Treatment
(n=83); Traditional DNR (n=626); and Traditional Full Code (includes default full code
orders: n=262). Results indicated that residents with POLST Comfort Care Only orders were
42% less likely to receive life-sustaining medical interventions than residents with POLST
Limited Interventions (P=.03, ns), and 67% less likely to receive life-sustaining medical
interventions than residents with POLST Full Treatment orders (P=.004). Similarly,
residents with POLST Comfort Care Only orders were 59% less likely to receive life-
sustaining treatments than residents with Traditional DNR orders (P<.001) and 71% less
likely than those with Traditional Full Code orders (P<.001) (see Table 4). Post-hoc analyses
found no differences in the use of medical interventions for residents with POLST Full
Treatment orders and Traditional Full Code orders (OR, 1.25, 95% CI, .61–2.28, P=.54).
Similarly, there were no differences in the use of medical interventions between those with
Traditional DNR orders and Traditional Full Code orders (OR, 1.40, 95% CI, .91–2.14, P=.
12).

Section C: Antibiotics—Multi-level modeling with associated odds ratios was also
performed to evaluate the relationship between orders and treatments for Section C.
Antibiotics were provided to 250 POLST users with Section C orders (35%) and 349 non-
POLST users (39%).
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The model tested the effect of POLST Section C and traditional practices on the use of
antibiotics: POLST No Antibiotics (n=28); POLST No Antibiotics Except for Comfort/No
Invasive Antibiotics (n=227); POLST Full Treatment (as the reference group: n=454);
Traditional DNR (n=626); and Traditional Full Code (n=259). Since the five groups differed
on age, cognitive status, race, life status, and hospice, these variables were included as
resident level covariates. Multi-level modeling found that there were no differences between
these five groups in the use of antibiotics. The overall percentage of residents receiving
antibiotics ranged from 32.1% to 41.7% regardless of the orders in Section C of the POLST
or code status.

Section D: Artificial Nutrition—Feeding tubes were used for 25 POLST users (3.4%)
and 62 non-POLST users (6.9%). Cell sizes were too small to conduct multi-level modeling
to evaluate the effect of orders on treatments.

DISCUSSION
Traditional practices for documenting and communicating end-of-life treatment preferences
beyond CPR have generally not been found to be helpful in making treatment decisions at
the bedside and do not alter care.4 However, the findings from this multi-state chart review
study suggest that the POLST Program may make a difference. Nursing facility residents
with POLST forms have more immediately actionable medical orders reflecting treatment
preferences about CPR and other interventions than residents without POLST forms,
suggesting more consistency in the generation of such orders than is seen with traditional
practices. POLST use alone did not affect symptom frequency or management, suggesting
comparable attention to comfort in both groups. More importantly, residents with POLST
forms reflecting preferences for Comfort Measures Only in Section B were significantly less
likely to receive life sustaining medical interventions (13.7%) than residents with POLST
Full Treatment orders (22.9%), Traditional DNR orders (25.9%), or Traditional Full Code
orders (24.4%).

This is the first study to compare the use of the POLST Program with traditional practices.
The POLST Program’s association with the reduced use of unwanted life-sustaining
treatments in a large, geographically disparate sample is unprecedented. Although a few
studies suggest the systematic implementation of clinically designed advance care planning
programs can result in end-of-life treatments that honor patient preferences in nursing
facilities within the same community,22, 23 most efforts undertaken to ensure that end-of-life
treatments are consistent with patient preferences do not succeed.4, 24 The POLST Program
is built upon a coordinated system of care across treatment settings that includes emergency
services, hospitals, primary care practices, hospices, and nursing facilities and relies upon
standardized, specific orders for a range of treatments, which make the POLST Program
unique and may explain its apparent success.2, 25

POLST orders were most highly associated with differences in the use of life-sustaining
medical interventions addressed by Section B of the POLST form. In this sample, these
medical interventions primarily consisted of hospitalization and ED visits. Research
suggests that the unwanted and potentially non-beneficial hospitalization of nursing facility
residents is a common but often preventable event which carries significant risks to these
individuals, who are susceptible to hospital-acquired infections and other adverse outcomes.
26 Specific “do not hospitalize” orders, similar to the types of orders found on the POLST
form, are associated with reductions in the hospitalization of nursing home residents but are
rarely used.27–29 Only 14% of non-POLST users in this sample had orders reflecting
preferences about hospitalization, in comparison to 97% of POLST users, and most POLST
forms reflected a preference to restrict hospitalization or decline ICU care. The POLST
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offers an advantage over traditional “do not hospitalize” orders as it includes orders for
hospitalization when comfort needs cannot be met in the current care setting and also allows
for hospitalization while opting out of more aggressive ICU care. Residents with POLST
forms who desired full treatment received the same level of treatment as residents without
POLST forms.

In contrast, POLST orders were not associated with the use of antibiotics, despite specific
orders addressing antibiotic use in Section C. These findings suggest that the use of standing
orders to prospectively make decisions about antibiotics may be an ineffective strategy,
perhaps because there is substantial variability in interpretation of when antibiotics should
be used to enhance comfort.30 Further research is needed to determine the value of standing
orders regarding antibiotic use and factors that may influence decisions regarding the use of
medications to treat infections near the end of life.

It is notable that there were differences in the use of POLST by non-white residents, a
majority of whom were African American. Non-white residents were less likely to have a
POLST form than white residents and the orders on these forms reflected a preference for
more aggressive interventions in Section B. This is consistent with prior research that has
found that healthcare providers engage in fewer discussions about possible treatment
restrictions with non-white residents and family members than with white residents31 and
that non-white nursing home residents are less likely to have advance directives or DNR
orders than white residents.32, 33 Study findings also demonstrate the flexibility of POLST
as a tool to facilitate preferences both to elect and decline life-sustaining treatments.

Limitations
This sample consisted of long-term stay residents (60 days or more) with no changes in their
POLST forms during the review period, so findings may not apply to residents with shorter
lengths of stay or more frequently re-written POLST orders. Many factors may influence
whether a facility uses the POLST Program or whether a specific resident has a POLST
form, and not all these factors could be accounted for in the analysis. It is also possible that
compliance with preferences to limit hospitalization is not as high as suggested by the
findings, as residents discharged to the hospital without readmission were excluded from
this sample and the chart abstraction method yielded limited information about treatments
provided outside the nursing facility setting. The reliance on nursing facility records may
also result in an under-representation of deceased residents with orders for more aggressive
interventions who died after transfer to the hospital. Challenges in interpreting the wide
variety of state and facility-specific advance directives led to a decision to group non-
POLST users by CPR status only and forgo analysis by advance directive use. It is unclear if
and to what extent advance directives guided treatment decisions in either group, though it is
notable that the methodological challenges faced in using advance directives in the analyses
mirrors criticisms of their clinical utility.1,2,5 Finally, it was not possible to analyze the
association between POLST orders and the use of CPR or feeding tubes due to their
infrequent use in this sample.

Directions for future research
Study findings raise several questions about the POLST Program that merit further
investigation. First, while a majority of POLST forms contained either resident or surrogate
signatures, additional data is needed to confirm that the orders on the POLST are reflective
of resident treatment preferences as has been suggested by previous pilot research.34

Second, it is unclear how the POLST is used outside of the nursing facility and hospice
setting.14 Future research should focus on tracking individuals with POLST forms
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throughout the system of care, which would capture short-term/rehabilitation nursing facility
residents as well as individuals within hospital and community settings.

CONCLUSION
Residents with POLST forms were more likely to have treatment preferences documented as
medical orders than residents with traditional practices, and POLST orders restricting
medical interventions were associated with the lower use of life-sustaining treatments such
as hospitalization and IV fluids. There was no relationship between symptoms or symptom
management and use of the POLST. Study findings suggest use of the POLST Program
offers significant advantages over traditional methods to communicate treatment preferences
in the nursing facility setting.

Acknowledgments
This study was supported by a grant from the National Institute of Nursing Research (NR009784).

Funding/Support: This study was supported by a grant from the National Institute of Nursing Research
(NR009784).

We thank Laura Antons, LPN, Mary Cummins Collins, RD, Joni Mauritz, MPH, Shoshana Maxwell, MPH, Sara
Posey, MPH, Sara Prutsok, MPA, Georgie Sawyer, RN, and Amanda Schneider, RN, MPH, for their assistance
with data collection; Phyllis Schneider, RN, for her oversight of data collection in Wisconsin; Cody Weathers for
his work in programming the data collection tool; Michael Leo, PhD, for his help with data management; the
Portland State University Survey Research Lab for their conduct of the telephone survey regarding POLST usage;
Lillian Nail, PhD, RN, FAAN, for her guidance on multi-site research; and consultants Joan Teno, MD, and
Kenneth Brummel-Smith, MD. Finally, we are deeply grateful to the nursing facilities that participated in this
study.

References
1. Fagerlin A, Schneider CE. Enough: The failure of the living will. Hastings Center Rep. 2004;

34:30–42.
2. Hickman SE, Hammes BJ, Moss AH, et al. Hope for the future: Achieving the original intent of

advance directives. Hastings Center Rep. 2005; 35(6):S26–S30.
3. Teno JM, Licks S, Lynn J, et al. Do advance directives provide instructions that direct care? J Am

Geriatr Soc. 1997; 45:508–512. [PubMed: 9100722]
4. Wilkinson, A.; Wenger, N.; Shugarman, LR. Literature review on advance directives. Rand

Corporation: U.S. Department of Health and Human Services; 2007 [Accessed on June 10, 2009].
http://aspe.hhs.gov/daltcp/reports/2007/advdirlr.htm

5. Teno J, Lynn J, Wenger N, et al. Advance directives for seriously ill hospitalized patients:
effectiveness with the patient self-determination act and the SUPPORT intervention. J Am Geriatr
Soc. 1997; 45:500–507. [PubMed: 9100721]

6. Emanuel EJ, Emanuel LL. Proxy decision making for incompetent patients: An ethical and
empirical analysis. JAMA. 1992; 267:2067–2071. [PubMed: 1552642]

7. Happ MB, Capezuti E, Strumpf NE, et al. Advance care planning and end-of-life care for
hospitalized nursing home residents. J Am Geriatr Soc. 2002; 50:829–835. [PubMed: 12028168]

8. Teno JM, Stevens M, Spernak S, et al. Role of written advance directives in decision making:
insights from qualitative and quantitative data. J Gen Intern Med. 1998; 13:439–446. [PubMed:
9686709]

9. Beach MC, Morrison RS. The effect of do-not-resuscitate orders on physician decision-making. J
Am Geriatr Soc. 2002; 50:2057–2061. [PubMed: 12473020]

10. Levy CR, Fish R, Kramer AM. Site of death in the hospital versus nursing home of Medicare
skilled nursing facility residents admitted under Medicare’s Part A benefit. J Am Geriatr Soc.
2004; 52:1247–1254. [PubMed: 15271110]

Hickman et al. Page 9

J Am Geriatr Soc. Author manuscript; available in PMC 2011 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://aspe.hhs.gov/daltcp/reports/2007/advdirlr.htm


11. Zweig SC, Kruse RL, Binder EF, et al. Effect of Do-Not-Resuscitate orders on hospitalization of
nursing home residents evaluated for lower respiratory infections. J Am Geriatr Soc. 2004; 52:51–
58. [PubMed: 14687315]

12. McAuley WJ, Travis SS. Advance care planning among residents in long-term care. Am J Hosp
Palliat Care. 2003; 20:353–359. [PubMed: 14529038]

13. Hickman SE, Tolle SW, Brummel-Smith K, et al. Use of the POLST (Physician Orders for Life-
Sustaining Treatment) Program in Oregon: Beyond Resuscitation Status. J Am Geriatr Soc. 2004;
52:1424–1429. [PubMed: 15341541]

14. Hickman SE, Nelson CA, Moss AH, et al. Use of the Physician Orders for Life-Sustaining
Treatment (POLST) Paradigm Program in the Hospice Setting. J Palliat Med. 2009; 12:133–141.
[PubMed: 19207056]

15. Lee MA, Brummel-Smith K, Meyer J, et al. Physician orders for life-sustaining treatment
(POLST): Outcomes in a PACE program. J Am Geriatr Soc. 2000; 48:1219–1225. [PubMed:
11037008]

16. Tolle SW, Tilden VP, Nelson CA, et al. A prospective study of the efficacy of the physician order
form for life-sustaining treatment. J Am Geriatr Soc. 1998; 46:1097–1102. [PubMed: 9736102]

17. Center for Gerontology and Health Care Research. Facts on Dying: Policy relevant data on care at
the end of life. Brown University; 2001. Retrieved December 16, 2009 from
http://www.chcr.brown.edu/dying/STATEPROFILES.HTM

18. Center for Evaluative Clinical Sciences. The Dartmouth Atlas. Dartmouth University; 2000.
Retrieved December 16, 2009 from http://www.dartmouthatlas.org

19. Hall P, Schroder C, Weaver L. The last 48 hours of life in long-term care: A focused chart audit. J
Am Geriatr Soc. 2002; 50:501–506. [PubMed: 11943047]

20. Economic Research Service. Measuring rurality: Rural-urban continuum codes. United States
Department of Agriculture; 2003 [Accessed February 6, 2004].
http://www.ers.usda.gov/briefing/rurality/RuralUrbCon/

21. Hartmaier S, Sloane PD, Guess H, et al. The MDS Cognition Scale (MDS-COGS): A method of
identifying and staging cognitive impairment using the Minimum Data Set. J Am Geriatr Soc.
1994; 42:1173–1179. [PubMed: 7963204]

22. Hammes BJ, Rooney BL. Death and end-of-life planning in one Midwestern community. Arch
Intern Med. 1998; 158:383–390. [PubMed: 9487236]

23. Molloy DW, Guyatt GH, Russo R, et al. Systematic implementation of an advance directive
program in nursing homes. JAMA. 2000; 283:1437–1444. [PubMed: 10732933]

24. Hanson LC, Danis M, Garrett J. What is wrong with end-of-life care? Opinions of bereaved family
members. J Am Geriatr Soc. 1997; 45:1339–1344. [PubMed: 9361659]

25. National Quality Forum. A National Framework and Preferred Practices for Palliative Care and
Hospice Care Quality: A Consensus Report. Washington, DC: National Quality Forum; 2006. p.
43-44.

26. Ouslander JG, Weinberg AD, Phillips V. Inappropriate hospitalization of nursing facility residents:
A symptom of a sick system of care for frail older people. J Am Geriatr Soc. 2000; 48:230–231.
[PubMed: 10682957]

27. Dobalian A. Nursing facility compliance with do-not-hospitalize orders. Gerontologist. 2004;
44:159–165. [PubMed: 15075412]

28. Maust DT, Blass DM, Black BS, et al. Treatment decisions regarding hospitalization and surgery
for nursing home residents with advanced dementia: The CareAD Study. Int Psychogeriatr. 2008;
20:406–418. [PubMed: 17825116]

29. Pekmezaris R, Breuer L, Zaballero A, et al. Predictors of death of end-of-life patients: The
importance of specificity in advance directives. J Palliat Med. 2004; 7:9–17. [PubMed: 15000779]

30. Reinbolt RE, Shenk AM, White PH, et al. Symptomatic treatment of infections in patients with
advanced cancer receiving hospice care. J Pain Symptom Manage. 2005; 30:175–182. [PubMed:
16125033]

31. Rich SE, Gruber-Baldini AL, Quinn CC, et al. Discussion as a factor in racial disparity in advance
directive completion at nursing home admission. J Am Geriatr Soc. 2009; 57:146–152. [PubMed:
19170791]

Hickman et al. Page 10

J Am Geriatr Soc. Author manuscript; available in PMC 2011 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.chcr.brown.edu/dying/STATEPROFILES.HTM
http://www.dartmouthatlas.org
http://www.ers.usda.gov/briefing/rurality/RuralUrbCon/


32. Reynolds KS, Hanson LC, Henderson M, et al. End-of-life care in nursing home settings: Do race
or age matter? Pall and Supp Care. 2008; 6:21–27.

33. Kiely DK, Mitchell SL, Marlow A, et al. Racial and state differences in the designation of advance
directives in nursing home residents. J Am Geriatr Soc. 2001; 49:1346–1352. [PubMed:
11890494]

34. Meyers JL, Moore C, McGrory A, et al. Physician Orders for Life-Sustaining Treatment form:
Honoring end-of-life directives for nursing home residents. J Gerontol Nurs. 2004; 30:37–46.
[PubMed: 15471062]

Hickman et al. Page 11

J Am Geriatr Soc. Author manuscript; available in PMC 2011 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 1.
Oregon POLST Form.
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Table 1

Characteristics of Residents With and Without POLST Forms.

Characteristic

POLST Users n=817 Non-POLST Users n=894

Mean (±SD) Mean (±SD) P-value

Age, y 84.54 (±8.27) 83.90 (±8.23) .25

MDS-COGS* 4.90 (±2.92) 4.97 (±2.94) .75

Length of stay, y 3.15 (±3.18) 3.21 (±3.75) .56

No. (%) No. (%)

Female sex 565 (69.2%) 627 (70.1%) .69

White race 744 (91.1%) 757 (84.7%) <.01

Deceased 372 (45.5%) 349 (39.0%) <.01

Hospice use 113 (13.8%) 75 (8.4%) <.001

*
MDS-Cognition Scale (MDS-COGS) ranges from 0 (cognitively intact) to 10 (very severe impairment).19
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Table 2

Symptom Assessment and Management for Residents With and Without POLST Forms.

POLST Users n=817 %
or Mean (±SD)

Non-POLST Users
n=894 % or Mean

(±SD)

OR/regression coefficient
95% CI

P-value*

SYMPTOMS

Pain Present (% yes) † 40.6% 35.9% 1.15
.88–1.50

.31

Mean # of Days of Pain‡ 1.29 (±2.07) 1.08 (±1.89) 1.20
.97–1.49

.09

Shortness of Breath Present (% yes) † 20.6% 18.6% 0.67
0.47–0.97

.03

Mean # of Days of Shortness of Breath‡ 0.47 (±1.21) 0.41 (±1.09) 0.96
.76–1.13

.70

SYMPTOM MANAGEMENT

Any Pain Med (% yes) † 79.6% 80.9% 0.82
.59–1.13

.22

Any Non-Opioid Pain Med (% yes) † 61.4% 66.4% 1.23
.91–1.67

.17

Mean Daily Morphine Equivalent in mgs§ 63.25 (±164.49) 80.60 (±220.43) −16.14
−42.05–9.77

.23

Any Treatments for Shortness of Breath
(% yes) †

52.0% 41.7% 0.79
.60–1.04

.09

Note: Race (white vs. non-white), Life Status (deceased vs. living), and Hospice Use (yes vs. no) were covariates in the analysis. Data reflects
documentation of symptoms and symptom management over the last 7 days of life for deceased residents and over the last 7 days of available
charting for living residents.

*
a priori P-value set at P<.01

†
logistic model

‡
Poisson model

§
Normal distribution model. Average daily morphine equivalents calculated among those with opioid medication (n= 422 for POLST, n=406 for

No POLST).
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Table 4

A Comparison of Orders and Life-Sustaining Treatments Addressed by Section B of the POLST Form for
POLST Users and POLST Non-Users with Traditional Code Status Orders.*

N 1606 % receiving life-sustaining treatment OR 95% CI P-value†

POLST Comfort Only 300 13.7% 1.00
Reference group

--

POLST Limited Interventions 335 18.8% 1.73
1.06–2.83

.03

POLST Full Treatment 83 22.9% 3.03
1.45–6.34

<.01

Traditional DNR 626 25.9% 2.44
1.56–3.79

<.001

Traditional Full Code 262 24.4% 3.40
1.98–5.85

<.001

Note: Age, Cognitive Status (MDS-COGS),21 Race (white vs. non-white), Life Status (living vs. deceased), Hospice Use (hospice vs. no hospice)
included as covariates in the analysis. Data reflects chart documentation of orders and the use of life-sustaining treatment in place for the last 60
days of life for deceased residents and for the last 60 days of available charting for living residents.

*
The following life-sustaining treatments are included in this analysis: hospitalization/ED visits, IV fluids; dialysis, transfusion, surgery/invasive

diagnostic tests, chemotherapy/radiation, and intubation/ventilator support.

†
a priori P-value set at P<.01.
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